Curcumin, the main bioactive compound found in turmeric rhizomes, has a wide variety of applications in the clinical field that is why it attracts researchers from all over the world. While there are various studies on curcumin extraction and quantification, comparison of curcumin content according to the soil profile and cultivation period has not been performed yet in our knowledge. Curcumin to be a genuine natural product having impressive anti-oxidant and anti-inflammatory properties, treating a wide range of diseases. Curcumin is a special gift to humans given by mothernature to help them curing many diseases. Turmeric, the plant containing a significant amount of this molecule, has been used for many centuries as a traditional medicine to cure skin problems, digestive issues, as painkiller, and much more. From the past two centuries, scientists found many applications of this molecule in the clinical field. There are still many properties of this wonder drug that need to be discovered. However, the obstacle in this track is difficulty in extracting the pure and high amounts of curcumin from turmeric rhizomes. For this reason, many researchers have searched about many techniques to extract curcumin from turmeric rhizomes, of which ultra-high-performance liquid chromatography-mass spectrometry has been found very efficient. The review will assist the researchers to discover and choose the plant to develop adequate medicine for establishing costeffective treatments.
INTRODUCTION
Turmeric (Curcuma longa) is the traditional yellow-colored root belonging to the family of ginger, Zingiberaceae. It is an ancient spice and a native of South East Asia, a perennial herbaceous plant requires the temperature between 20 and 30°C. C. longa is a spice native to India. Historically, turmeric has been used throughout India, China, and Indonesia as a spice and medicinal agent. India is the largest producer of turmeric in the world (93.7% of the total world production) and is cultivated in 150,000 ha in India [1] . Curcuma zedoaria Rosc, also known as white turmeric, zedoaria or gajutsu [2] , is a perennial rhizomatous herb that belongs to the Zingiberaceae family. The plant is indigenous to Bangladesh, Sri Lanka, and India, and is also widely cultivated in China, Japan, Brazil, Nepal, and Thailand. In India, it is known by its several vernacular names, the most commonly used ones being Krachura (Sanskrit), Gandamatsi (Hindi), and Sutha (Bengali) [3] . It is used traditionally for the treatment of menstrual disorders, dyspepsia, vomiting [4] , and for cancer. The rhizome of Curcuma aromatica is also used in medicines as a stomachic, carminative for skin diseases, and recently as a health food in Japan [5] . Phytoconstituents in turmeric are diferuloylmethane and many volatile oils including atlantone. In Ayurveda, it is extensively used for a long time having no side effects and has different medicinal properties which include analgesic, antiinflammatory, antioxidant, antiseptic, and anticarcinogenic activity [6] . In another study, it was detected that curcumin can cure different precancerous situations such as oral submucous fibrosis, lichen planus, and leukoplakia. The oil from turmeric possessed oncopreventive activity [7] and cure numerous oral diseases. Application of roasted, ground turmeric reduces the pain and swelling [6] . Another study concluded that turmeric solution can greatly reduce the gum inflammation than chlorhexidine [8] . The oil from turmeric possesses oncopreventive activity, cures numerous oral diseases, and reduces gum inflammation [7] . India has a rich history of using plants for medicinal purposes. Turmeric (C. longa L.) is a medicinal plant widely used in Ayurveda, Unani, and Siddha medicine as a home remedy for various diseases [9, 10] . Haridara as we refer to turmeric in ancient India Vedic texts has been used continuously for their coloring, flavoring, and digestive properties and gained further importance when Ayurveda, the ancient medical practice from India, it has been systematized by Caraca and Susruta [3, 11] . Turmeric is still there widely used as a versatile spice throughout India, the Middle East, and the Far East, both in vegetarian and non-vegetarian food preparations. It also has a traditionally important place in feminine cosmetics for its bright yellow color and its characteristics fresh scent even the same bright yellow color seems to have been chosen for religious and auspicious occasions [12] . These uses and practices continue in India and in Southeast Asia, even today.
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sabina (0.6%), cineol (1%), borneol (0.5%), zingiberene (25%), and sesquiterpine (53%) [14] . Curcumin (diferuloylmethane) (3-4%) is responsible for the color yellow and includes curcumin I (94%), curcumin II (6%), and curcumin III (0.3%) [15] . Demethoxy and also the bis-methoxy curcumin derivatives have isolated state [16] . Curcumin was isolated for the first time [17] 1815 and its chemical structure was determined by Roughley and Whiting [18] in 1973. It has a melting point at 176-177°C; it forms a reddish-brown salt with alkali and is soluble in ethanol, alkali, ketone, acetic acid, and chloroform.
In patients undergoing surgery, the oral application of curcumin reduces post-operative inflammation [19] . Recently, curcumin has been formulated as a slow biodegradable version microsphere for the treatment of inflammation in arthritis rats [20] . It is evident from the study that curcumin biodegradable microspheres could be used successfully for the therapeutic management of inflammation [20] .
Evaluation of safety with turmeric and curcumin
Detailed studies on safety assessment have been reported of the rhizomes of C. longa and its alcoholic extract, curcumin [21, 22] .
Curcumin was given to Wistar rats, guinea pigs, and monkeys of both sexes at a dose of 300 mg/kg body weight, no pathological, behavioral, or lethal anomalies were observed [23] . No adverse effects were observed in either growth or level of erythrocytes, leukocytes, and blood components such as hemoglobin, total serum proteins, and alkaline phosphatase. Human clinical investigations also indicate that curcumin has no toxicity when administered in doses of 1-8 g/day [24] and 10 g/day [25] .
Curcumin
Curcumin, a gift from Mother Nature to humans, is nearly 2 centuries old in scientific history, and it is still the center of attraction of researchers from all over the world. With curcumin, oleoresin oil, and other complex compounds, it is lately gaining importance as the potential source of drugs for various ailments. Turmeric oil is used as aromatherapy and in the perfume industry apart from religious, cultural uses [26] . This pigment from turmeric is one of the very few auspicious natural products that have been broadly investigated by researchers from both the chemical and biological point of view [27] . Herbal oral rinses which contain Yavani satva, Bibhitaka (Terminalia bellirica), and Peppermint satva are effective toward gingivitis. As compared to chlorhexidine, the usage of herbal oral rinses such as neem, turmeric showed a higher decrease in biofilm, inflammation of gums, and gum bleeding. The anticancer activity of these plants was associated with their components of major types of phenolic compounds such as phenolic acids, flavonoids, tannins, lignans, quinones, coumarins, curcuminoids, and stilbenes [28] . Curcumin was found to be capable of decreasing the complications of diabetes mellitus [29] . The chemistry of curcumin, an asymmetric molecule of turmeric, is highly stable in natural form. Its intense yellow color changes to deep red in the solution of basic pH. This molecule is susceptible to fast degradation in simple aqueous and aqueous-organic solutions and also on exposure to sunlight. Their study also concluded that the metabolic products of curcumin are different from the degradation products and are difficult for synthesis in the laboratories [30] .
Curcumin is the principal curcuminoid of the turmeric; it is a main active constituent. Curcumin has been found to possess anticancer activities through its effect on a variety of biological pathways involved in mutagenesis, oncogene expression, cell cycle regulation, apoptosis, tumorigenesis, and metastasis. Curcumin has shown anti-proliferative effect in multiple cancers, and is an inhibitor of the transcription factor nuclear factor kappa-B (NF-κB) and downstream gene products including c-myc, Bcl-2, cyclooxygenase-2 [COX-2], nitric oxide synthase [NOS], cyclin D1, tumor necrosis factor-α [TNF-α], interleukins [ILs], and matrix metalloproteinase-9 [MMP-9]). In addition, curcumin affects a variety of growth factor receptors and cell adhesion molecules involved in tumor growth, angiogenesis, and metastasis [31] . Curcumin activates the DNA damage response, providing an opportunity and rationale for the clinical application of these nutraceuticals in the chemoprevention of prostate cancer [32] . Shiri et al. confirmed that the combination of Curcumin and Berberine synergistically generates anticancer effects in A549, Hep-G2, MCF-7, Jurkat, and K562 cells in vitro, possibly mediated by inducing apoptosis. With regard to A549, Hep-G2, MCF-7, Jurkat, and K562 Curcumin and Berberine are of extreme antitumor agents [33] .
Rajakrishnan et al. study shows that curcumin asserts its antitumor activity in cancer cells by altering the deregulated cell cycle through (a) cyclin-dependent, (b) p53-dependent, and (c) p53-independent pathways. Such influences of curcumin on key signal transduction pathways of cell cycle and effectiveness in animal model systems have qualified it as a multiple edged sword in combating the deadly disease-cancer [34] . Curcumin is well tolerated in humans. Therefore, EGFR-miRNA-autophagy and cancer stem cell-based therapy in the presence of curcumin might be promising mechanisms and targets in the therapeutic strategy of lung cancer [35] . Nisar et al. study indicates the protective effects of a dendrosomal curcumin formulation on mice metastatic breast cancer, witnessed by increase in representation of M1 macrophages (confirmed by upregulation of STAT4 and IL-12), and decrease in M2 macrophages (confirmed by downregulation of STAT3 IL-10 and arginase I) in a typical animal model of metastatic breast cancer [36] . Curcumin passes the blood-brain barrier. Curcumin was shown to be neuroprotective against ethanol-induced brain injury in vivo following oral administration; an effect that was related to a reduction in lipid peroxide levels and enhancement of glutathione in rat brain [37] . Curcumin protects the brain against damage caused by alcohol consumption, whereby a decrease in oxidative stress and lipid peroxidation (LOP) and an improvement of the glutathione level in brain tissue are seen. In healthy volunteers, a low oral dose of curcumin (20 mg/day for 75 days) resulted in a significant fall in serum LPO by 60% [38] . Curcumin is a bioactive natural phytochemical compound rich in phenol (diferuloylmethane) found as abundant in the rhizome of the turmeric plant. It is belonging to the family Zingiberaceae [39] . Curcumin possesses numerous health benefits and is highly effective to treat various diseases, including anorexia, coryza, cough, hepatic diseases, and sinusitis. Curcumin has potential prophylactic, and therapeutic use, as antifungal, anticarcinogenic, antiviral, antimutagen, anti-infectious, antiparasitic, anti-inflammatory, and antioxidant compound. The neuroprotective effects have been observed from curcumin and are effective to treat age-related neurodegenerative diseases. Many studies revealed that Cur exhibits various antioxidant properties. In general, commercially available curcumin contains approximately 3% bisdemethoxycurcumin, 17% dedesmethoxycurcumin, and 77% curcumin [39] . IPM packages consist of a well-planned and well-executed management practice including pest monitoring, survey, and field scouting to monitor every developmental stage of a pest and to develop an effective strategy. On the whole, these practices not only will minimize the ill effects of chemicals but will also prove a boost for the farmers, researchers and litchi growers to choose eco-friendly methods of management [40] . Another study regarding organic farming concluded that by adopting appropriate organic production technologies productivity levels comparable to those under conventional practices can be achieved in tomato with better quality produce, improved soil health, and nutrient status [41] .
Some researchers found curcumin to be a genuine natural product having impressive antioxidant and anti-inflammatory properties, treating a wide range of diseases. The authors stated that the antioxidant property is due to the presence of different functional groups in its structure, including methoxy, phenoxy, and carbon-carbon double bonds. The research over turmeric samples from different geographical regions to quantify and compare the curcumin content. They found out that the curcumin content varies from sample to sample along with quality, which is influenced by various other factors such as season, the variation of soil, and geographical variation. According to the research turmeric of Assam which is also known as Lakadong and Megha Turmeric-1 is known for its superb quality which is mostly produced in Jaintia Hills having high curcumin content [42] .
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EXTRACTION METHODS FOR CURCUMIN
Gas chromatography-mass spectrometry (GC-MS) method was used for the extraction of curcuminoids from dyes of turmeric samples. Two solvents were used as extracting solvents: Methanol and acetone (Ahn et al., 2005) . Some reported the development of the GC-MS method for the identification of polar metabolites from the methanolic extract of Curcuma domestica [43] . An efficient, precise, and sensitive highperformance thin-layer chromatography (HPTLC) was developed for the determination of curcumin. They studied this method over several marketed turmeric samples to compare with in-house samples. Dichloromethane and methanol were used as the mobile phase and the HPTLC plate of 0.2 mm layer thickness was used. They concluded that a lesser amount of curcumin was present in a marketed sample than the in-house sample of turmeric powder. They stated that this proposed method is reliable, accurate, and sensitive for the quantitative estimation of curcumin [44] . Protein misfolding and their accumulation inside or outside of neurons are the key pathological feature in several neurodegenerative diseases, including Alzheimer's, and Parkinson's Huntington's disease. Herbal medicines are regarded as effective and promising sources of potential neuroprotective agents because of their cognitive benefits and more significantly, their mechanisms of action with respect to the fundamental pathophysiology of the diseases [45] . HPTLC method was developed using the combination of three solvents as a mobile phase, i.e., toluene-chloroform-methanol (5:4:1, v/v/v). The aim of their research was to quantify the variability in the content of curcumin in C. longa collected from different geographical regions of India using the HPTLC analysis method. From the eight samples of eight states Guwahati (Assam), Nasik (Maharashtra), Patna (Bihar), Delhi, Trivandrum (Kerala), Lucknow (Uttar Pradesh), Surat (Gujarat) and Erode (Tamil Nadu)], and Erode's (Tamil Nadu), turmeric sample was found with maximum percentage of curcumin present in it whereas Surat (Gujarat) with the lowest percentage. According to the authors, this method was simple, precise, accurate, time saving, cost effective, and specific [46] . Tracy et al., while developing a high-performance liquid chromatography (HPLC) method, used two columns, a C18 and the Accucore Polar Premium and two solvents, methanol and acetonitrile were used for comparison. Solid C18 HPLC column along with Polar embedded columns were generally used for analysis of curcuminoids providing satisfactory results. Results showed that Accucore Polar Premium resolved major and minor curcuminoids completely, whereas the C189 column could only provide partial resolution. They concluded that column selectivity also affects resulting data [47] . Curcumin decreases histone and protein acetylation, increases histone acetylation, and reduces expression of several histone deacetylases sequences-specific demethylation at promoter regions of epigenetically silenced genes [48] . , and Odisha), turmeric samples from Odisha and AP revealed with maximum curcumin content. They concluded by their research that the UV method offers the simplistic method of the estimation of curcumin content compared to other expensive chromatographic methods [50] .
A method was developed for the separation of curcuminoids from turmeric sample using an Agilent 1290 Infinity LC and sub-2 µm (STM) column instead of traditional United States Pharmacopeia method. In this experiment, they showed that when Agilent 1290 Infinity LC system is coupled with an STM column then the time is reduced for separating complex botanical extracts and less solvent and labor is used. This method proved to provide good resolution with rapid cycle times [51] . Kulkarni et al. used the combination of methods for the extraction and purification of curcuminoids from turmeric samples. Soxhlet extraction method used to extract curcumin using chloroform, ethyl acetate, methanol, and acetone as their solvents and then the estimation of curcuminoids done by the spectrophotometric method [52] . Purification of the curcuminoids obtained was performed using column chromatography and run on TLC. They concluded methanol as the best extracting solvent used for curcumin extraction using these methods [53] . Popuri et al. extracted curcumin from turmeric roots using the HPLC technique with different solvents to determine the extraction weight of different solvents for curcumin and optimum parameters which give the high yield. Optimum parameters applied were feed size, temperature, solid to solvent ratio, time, and solvents. Out of different solvents used (acetone, ethyl acetate, ethanol, methanol, isopropanol, and hexane), acetone exhibited good yield of curcumin so they concluded that out of six solvents used, only acetone was able to extract curcumin up to satisfactory resolution and an optimum solvent for curcumin extraction from turmeric samples [54] .
APPLICATIONS OF CURCUMIN
Sareen et al. developed and optimized curcumin loaded microsponges for colon targeting in inflammatory bowel disease. They studied the curcumin for colon-specific drug delivery system for enhanced therapeutic effects [55] . The microsponges loaded by curcumin were successfully developed in this research using a quasi-emulsion technique for colon targeting. In this research, they concluded that curcumin loaded microsponges could be considered as a promising drug delivery system for treating ulcerative colitis. They defined it as a boon for colonic diseases [56] . Naama et al. studied the anticancer activities of ethanolic curcumin extract by column chromatography, UVvisible, proton nuclear magnetic resonance spectroscopy, and Fouriertransform infrared as the extraction methods [57] . They studied the antioxidant activities of ethanolic curcumin by donating hydrogen to free radicals in its reduction to unreactive species. The hydrogen-donating activity was measured using 1, 1-diphenyl-2-picrilhydrazyl radicals which act as hydrogen acceptors and showed that there was a significant association between the concentration of extract and percentage of inhibition [58] . Furthermore, in this study, the curcumin and ethanolic extracts were evaluated for preliminary estimation of in vitro tumor inhibition activities against a cell line of human hepatocellular liver carcinoma [59] . Results of this study revealed that the ethanolic curcumin extract shows some correlations between antitumor activity and the structures; in this the dioxo moiety on the curcumin may play an important role in the inhibition of tumor cell line. On the basis of results reported by the studied the authors concluded that pure curcumin and the crude ethanolic extract have great potential in the prevention and cure of cancer [60] . In Alzheimer's disease, it has been shown that curcumin has the ability to bind Aβ peptides, prevent aggregation of new amyloid deposits and promote disaggregation of existing amyloid deposits [61] . Scientific studies also reported that curcumin and its analogs demethoxycurcumin and bis-demethoxycurcumin can protect cells from Aβ-induced oxidative stress [62] . Curcumin has the ability to inhibit Aβ oligomerization and fibril formation, enhances Aβ uptake by macrophages, and inhibits the peroxidase activity of A beta-heme complex [63] . Curcuminoid is a polyphenolic compound from turmeric attenuated mitochondrial dysfunction which is induced by oxidative stress and inflammatory responses to inflammatory cytokines, COX-2, and iNOS. Curcuminoids also bind to Aβ plaques to inhibit amyloid accumulation and aggregation in the brain [64, 25] .
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Aggarwal et al. researched over the potential of curcumin as the therapeutic agent against a wide range of diseases such as cancer, lung diseases, autoimmune diseases, neurological diseases, liver diseases, metabolic diseases, cardiovascular diseases, and various other inflammatory diseases [65] . Some of the common disease targets of curcumin are shown in Fig. 1 . Aggarwal et al. also confirmed that curcumin acts at several stages of cancer development. Aggarwal and his associates had concluded that curcumin blocks transformation, tumor initiation, tumor promotion, invasion, angiogenesis, and metastasis. According to in vitro and animal studies, they revealed that curcumin suppresses carcinogenesis and inhibits the proliferation of a wide variety of tumor cells. Another study reveals that curcumin has been shown to have anti-rheumatic and anti-arthritic effects, most likely through inhibition of inflammatory molecules such as NF-κB, AP-1, and Egr-1, COX2, LOX, NOS, MMP-9, uPA, TNF, and chemokines. In studies conducted during year 2004, curcumin studies revealed that it is effective against atherosclerosis and myocardial infarction by inhibiting proliferation of peripheral blood mononuclear cells and vascular smooth muscle cells, which are the hallmark of atherosclerosis. Reports by various other researches by the same team suggest that curcumin accelerates wound healing and in addition, it also prevents the formation of scars and plays a role in muscle regeneration after trauma [66] .
Prasad et al. reviewed many research papers about history, chemistry, and mechanism of action of curcumin and concluded that curcumin is a highly promiscuous natural product. Their studies made it clear that a simple component of nature can interact with multiple molecular targets involved in a wide variety of diseases. According to the research paper, they reviewed that curcumin is of great therapeutic value on the clinical basis to humans and animals. For the future prospective curcumin meets most of the criteria for drug development, i.e., Safety, efficacy, and affordability [69] . Sajithlal et al. reviewed the research papers and the researchers conducted over the new mechanisms and the antiinflammatory role of curcumin in obesity and obesity-related metabolic diseases and concluded curcumin has potential complementary effects on obesity and inflammatory diseases [27] . These mechanisms include suppression of inflammatory proteins, uptake of glucose, stimulation of catabolic pathways in adipose tissues, liver and other tissues, inhibition of angiogenesis in adipose tissue, inhibition of differentiation of adipocytes, stimulation of apoptosis of mature adipocytes, and reduction in chronic inflammation associated with adiposity [70] . They aimed to study the modulation of transcription factors by curcumin. They proved that a number of transcription factors are strongly affected by the activity of curcumin, including NF-κB, AP-1, p53, Egr-1, STAT-3, AR, and AR-related cofactors whose overexpression or constitutive expression in a cell leads to a diseased condition [71] . This was possible because of the versatile chemical structure of curcumin which enables the molecule to interact with a large number of molecules inside of the cell, leading to a variety of biological effects, for example, modulation of cell cycle suppression of growth, induction of differentiation, upregulation of proapoptotic factors, and inhibition of reactive oxygen species production [72] . Their research over the cancer chemopreventive effects of curcumin which lead to the conclusion that curcumin has exhibited chemopreventive and other health beneficial benefits [73] . They found that curcumin works through multiple underlying molecular mechanisms targeting all stages of multistep carcinogenesis. According to the authors, it will be important to determine whether curcumin will be more effective in humans as an individual agent or as part of the foodstuffs from which it was derived [67] . They aimed to study the antitumor, anti-invasion, and anti-metastatic effects of curcumin, where they found out that curcumin shows cytotoxic potential against tumor cells in both in vitro and in vivo. They concluded that curcumin acts as a good immunomodulator [74] . The mechanism of cytotoxicity of curcumin was found to be the induction of apoptosis, where it either activates or represses several signaling events required for the normal functioning of cells. Curcumin modulates the signaling pathways in such a manner that the final events lead to the death of the cell [75] . They studied angiogenesis (formation of new blood vessels from host vasculature, critical for tumor growth, and metastasis) and curcumin as an inhibitor of angiogenesis where they found out that curcumin is a direct inhibitor of angiogenesis and it also downregulates various proangiogenic proteins such as vascular endothelial growth factors and basic fibroblast growth factors [76] . They concluded that the antiangiogenic effect of curcumin is due to its inhibitory effect on signal transduction pathways and on two groups of proteinases involved in angiogenesis including the fact that the molecules performing cell adhesion are upregulated in active angiogenesis and curcumin can block this effect, adding further dimensions to curcumin's antiangiogenic effect. These studies suggest curcumin's potential as an antiangiogenic drug [30] . Miriyala et al. researched the topic of cardioprotective effects of curcumin in different animal models to show the protective role of curcumin. They found that oxygen free radicals exacerbate cardiac damage and that curcumin induces cardioprotective effects and it also inhibits the free-radical generation in myocardial ischemia studied in rats [77] . This study focused on the mechanistic role of curcumin in vitro, showing anti-platelet and anticoagulant effects [31] .
FUTURE PROSPECTIVE OF CURCUMIN
As in recent decades, health-care cost has been increased and so has increased the importance of naturally occurring phytochemicals in plants for the prevention and treatment of human diseases [70] . Various studies and researches have been undertaken to unfold the role of curcumin in treating many diseases and also to gain insights into curcumin mechanisms at a clinical level and assess, within a short period, the potential success or failure of long-term interventions. According to the review paper of Abu-Taweel et al. [78] , futures perspective of curcumin are: • To increase the bioavailability of curcumin using new formulations based on biocompatible organic substances such as liposomes, polyethylene glycols, biopolymers, cellulose, corn oil, and hydrogels • The aim of improving the anticancer activity of curcumin by preparing formulations in which the curcumin is bound to novel metal and oxide nanoparticles for easy manipulation for improved delivery, activity, and specificity • Human clinical trials for clinical applications of curcumin as an anti-inflammatory agent, non-toxic agent for treating skin diseases, anti-tumor agent, cardioprotective molecule, etc., and much more • For future prospects of curcumin to be performed, high quality of curcumin is necessary with easy and cost-effective extraction methods to make curcumin easily available. Furthermore, cultivation methods, climatic conditions, and quality of soil affect the quality of curcumin. I have undertaken this research to find out about soil quality and curcumin content of turmeric samples of Himachal Pradesh's three districts out of five major producing areas [79] .
CONCLUSION
Turmeric is one of the most precious and powerful plants on earth and is being used as a natural wonder by the ancient people of India. Turmeric is proving beneficial in the treatment of many different health conditions from cancer to Alzheimer's disease. According to a study on plant nutrition affecting turmeric production and curcuminoids yield, low or moderate amount of NPK with soil pH 5-7 is optimum Fig. 1: Diseases targeted by curcumin [67,68] and provides a high amount of curcuminoids and volatile oil [80] . Herbal plants are very rich sources of phytochemicals and other active constituents which are responsible for increasing nootropic activity [81] .
The Shelf life of tomato sauce grown organically was reported to increase as compared to conventional one [82] . In silico approaches generally highlight an insight to the use of signature sequences (promoter elements) and other related flanking elements. Agricultural sector mainly organic sector needs to be linked with modern techniques which can elevate its level and provides a clear explanation about the drawbacks and sources of improvement [83] . Agricultural sustainability and competitiveness of organic markets are the interlinked areas which jointly needs a serious makeover [84] . The toxic and carcinogenic impacts of synthetic pigments have raised a considerable interest towards a safe alternative highlighting the use of natural pigments, which offers great prospects of natural character, safety, and non toxic and gives spectacular yields [85] . The herbal eye drop (Itone) and the chemical eye drop (Tobastar) are effective against bacterial infections. The components such as neem, tulsi, kapur, and honey in herbal composition possess good antibacterial activity confirming the great potential of bioactive compounds and are useful for the growth inhibition of the carcinogenic bacterium [86] . The beneficial soil organisms were exploited and the power of "biological resistance" in crops was reduced, making them more prone to pests and diseases [39] . Organic agriculture is an eco-friendly management system which upgrades agrological ecosystem health, biodiversity, and soil biological, physical, and chemical properties [87] . A number of organisms are associated with infection of leaves, flowers and fruit, resulting in tree decline and death. It has been reported that the fungal pathogens are more responsible for diseases [86] . In addition, there is still a need for developing lines or hybrids with larger fruits, small/ chicken-tongued seeds, and tolerance to pericarp splitting and have various maturity groupings [88] . Herbal medicines are now in great demand in the developing world for primary health care not because they are inexpensive but also for better cultural acceptability, better compatibility with the human body and minimal side effects [89] .
